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Abstract  
Eye tracking devices is reduced to the glasses sizes. These wearable eye tracking devices, it can be expected to work with 
the living environment, which was turned into Internet of Things (IoT) by eye tracking gestures. In this research, 
mentioned simple pattern of intentional eye movements by the eye tracking device, characteristics of eye movements, and 
aims to select optimal gesture patterns. Author developed Eye Tracking System by Pupil-Labs Open Source. And it was a 
pre-experiment using the Unistroke gesture. As a result of pre-experiment, linear shape gestures in the Unistroke gestures 
is good reproducibility as human recognize. 
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1 Introduction 
Eye tracking devices with the miniaturization of headset units 
including the sensors is reduced in size to the glasses sizes [1] 
[2]. For the user that there is a habit to wear glasses it has 
become possible to put a head set of eye tracking to put the 
glasses in daily life. 
In this way, as the wearable eye tracking devices, it can be 
expected to work with the living environment, which was 
turned into Internet of Things (hereinafter, referred to as IoT). 
So, there is able to expect that turned ON or OFF and simple 
controls household appliances include IoT by eye tracking 
devices using intentional eye movements by simple gesture. 
(Figure 1)  
 
 
Figure 1: Future Images of Eye Tracking for Input Device  
 
2 Purpose of research 
This research mentioned simple pattern of intentional eye 
movements by the eye tracking device, the characteristics of 
eye movements, and aims to select optimal gesture patterns. 
 
3 Research method 
(1) Developing an environment in which to measure the eye 
movement in the eye tracking device. 
(2) Setting up a simple characteristic gesture patterns that 
can be in the eye movement. 
(3) By the user testing, it will raise its features enumerates 
the optimal gesture pattern by eye tracking. 
 
4 Experiment 
Outline of the Eye tracking system 
As a device for measuring eye movements, was the type to 
measure the pupil image by image analysis eye movement by 
the video camera. The software was used Pupil-Labs [3] [4] is 
an open source (LGPLv3). Shown the PC specification of 
which was used for the following. 
 (1) CPU: Intel Core i7 
(2) Memory: 8GB 
(3) OS: Ubuntu 14.04 LTS 
(4) Screen: 1920pixel×1080pixel 
 
Headset overview 
The custom frame of the headset produced in 3D printer. The 
world camera using 1280pixel×720pixel web camera is 
confirmation of the field of view and head motion. The eye 
camera using 640pixel×480pixel web camera with infrared 
filtering for infrared LED. Both cameras sampling rate are 
30fps. Web cameras are on Pupil-Labs recommendation. [3] 
[4] (Figure 2) 
 
 
Figure 2: Eye Tracking System Headset Overview 
Unistroke Gesture 
As a gesture to get in eye tracking, there is a case that was 
investigated in the vertical direction and the horizontal 
direction of the simple configuration with the camera on the 
smartphone [5]. Then, as more complicated gestures, author 
referring to the Unistroke gesture in this study. [6] This is an 
experiment to confirm whether there is a possibility to have 
eye tracking a gesture to draw on the screen with the mouse. 
 
Pre-experiment 
As a pre-experiment, in order to confirm the reproducibility of 
eye tracking gesture recorded eye tracking and plotted on the 
screen. As the order, it is to show the card, remember the 
gesture shape card. Next, draw this gesture with eye 
movement after a conscious eye blink. Finally, a conscious 
blink. Participant is one person. (Figure3) And it was repeated 
for 16 Unistroke gesture patterns. (Figure 4) 
 
  
Figure 3: replay of testing data (Pupil player [4]) 
 
5 Result and Discussion 
Eye movement is a very quick movement, there is a 
reproducibility with respect to a linear shape. (Figure 4, ex. 
triangle, delete) 
As a results of the reconstruction, the use of gestures that 
require curves are likely to be excluded from the selection. 
(Figure 4, ex. circle, right curly bracket) Confirmation of the 
next move a point on the screen is difficult, to balance as a 
figure is also difficult. (Figure 4, ex. star) 
 
6 Future works 
Now is the stage of the examination of whether it is possible 
as a gesture human being by the reconstruction of the 
trajectory, will lead to the recognition of the gesture by the 
computer and need user testing by some participants. 
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Figure 4: Shape of Unistroke Gestures [6] [7] and plot of eye tracking points 
 
